Purpose: To describe the clinical features of a 57-year-old female with palindromic rheumatism and a 15-year history of chloroquine use and bilateral vision loss. Methods: Ophthalmological examination, including ultrawide field (UWF) fundus images and cross-sectional retinal scans obtained with Zeiss spectral domain optical coherence tomography angiography (SD-OCTA, HD-5000, Angioplex), was performed. Results: Best-corrected visual acuity was 20/60 in both eyes. Ultrawide field fundus images revealed a ring-shaped area of pericentral and paracentral mottling of the retinal pigment epithelium (RPE), vascular attenuation, and loss of foveal reflex bilaterally. The SD-OCT showed obvious thinning in the outer retina, loss of the photoreceptor inner/outer segment junction corresponding to the location of the hypofluorescent lesion in the macular inferior temporal area, as well as a granular appearance of the RPE. Optical coherence tomography angiography showed the integrity of the superficial capillary plexus in both eyes, but the deep capillary plexus and the choriocapillaris layer detailed the loss of vasculature and the hyperreflective lesions located pericentrally. Multifocal central electroretinogram diminished in both the eyes. Conclusions: Optical coherence tomography angiography is able to show alterations produced by chloroquine toxicity. New technologies, such as UWF imaging and OCTA, could be suitable alternatives for screening and follow-up of chloroquine retinopathy.
A 57-year-old Caucasian female with palindromic rheumatism and a 15-year history of chloroquine use until prior to 2 years was referred to our department for progressive and bilateral vision loss. She took a daily dosage of 155 mg (cumulative dose 850 g) chloroquine.
Verbal informed consent was obtained from the patient before the study. Best-corrected visual acuity was 20/60 in both the eyes. Slit-lamp examination revealed mild posterior subcapsular cataracts. Ultrawide field (UWF) fundus images (Optomap-200TX, Optos plc, Dunfermline, UK) revealed a ring-shaped area of pericentral and paracentral mottling of the retinal pigment epithelium (RPE), vascular attenuation, and loss of foveal reflex bilaterally. Wide-field fundus autofluorescence was notable for a peripheral concentric decreased hyperautofluorescence mottled area in both eyes and decreased hyperautofluorescence half-moon-shaped lesion in the perifoveal zone along with increased hyperautofluorescence observed in the inferior temporal and perivascular zones (Figure 1) . Late phase UWF fluorescein angiography revealed a peripheral hyperfluorescent zone and a hyperfluorescent halfmoon-shaped lesion in the macular zone in both the eyes. Multifocal electroretinogram (mfERG) revealed weak responses in an inferotemporal arc of extramacular responses of both the eyes and low amplitude responses in both peripheral retinas.
Cross-sectional retinal scans, obtained with Zeiss spectral domain (SD) optical coherence tomography angiography (OCTA; HD-5000; Angioplex, Carl Zeiss AG, Oberkochen, Germany), revealed the "flying saucer sign," obvious thinning in the outer retina, loss of the photoreceptor inner/outer segment (IS/OS) junction corresponding to the location of the decreased hyperautofluorescence lesion in the macular inferior temporal area, and a granular appearance of the RPE. The OCTA showed the integrity of the superficial capillary plexus in both the eyes, but the deep capillary plexus and the choriocapillaris layer detailed the loss of parafoveal vasculature. En face OCT 
Comment
Typical chloroquine retinopathy is characterized as bull's eye maculopathy. Chloroquine toxicity should be detectable through ophthalmologic fundus examinations, visual field testing with a white 10-2 pattern, SD-OCT, mfERG, and fundus autofluorescence. 1 A subset of patients, like this case, develop retinal alterations outside the typical parafoveal zone. 2 This generalized retinal involvement could be visualized by UWF fundus imaging.
Following the 2016 Revision of the American Academy of Ophthalmology Recommendations on Screening for Chloroquine and Hydroxychoroquine, mfERG is an additional screening test useful to document parafoveal or extramacular ERG depression in early retinopathy. 3 Regarding SD-OCT, typical features of chloroquine toxicity are loss of outer retinal layers, particularly the IS/OS junction and the outer nuclear layer. 4 Angioplex SD-OCT provides improved tissue penetration, faster scanning speed, and better spatial resolution. Therefore, this novel technology provides a platform for OCT-A implementation, which allows for the generation of 3-dimensional microvascular angiograms (containing both the retinal and choroidal vasculature).
To our knowledge, this is the first case showing OCTA alterations produced by chloroquine toxicity. The inner retinal vasculature remains intact, but the reduction in blood flow and the loss of vasculature were observed in both outer retina and choriocapillaris angiograms. These alterations matched with the obvious thinning in the outer retina and the loss of the IS/OS junction observed in the SD-OCT.
New technologies, such as UWF imaging and OCTA, could be suitable alternatives for screening and follow-up of chloroquine retinopathy. Further prospective studies are needed to prove the value of these new diagnostic tests.
Statement of Informed Consent
Verbal informed consent was obtained from the subject before the study.
Declaration of Conflicting Interests
The author(s) declared no potential conflicts of interest with respect to the research, authorship, and/or publication of this article.
Funding
The author(s) received no financial support for the research, authorship, and/or publication of this article.
